An increasing number of failed transplant patients returning to dialysis (FTRD) have been observed with reported worse survival compared to transplant-naive dialysis (TxN) patients. This study aimed to assess outcomes of FTRD vs. matched TxN controls in a Gulf region multi-center trial of 800 HD patients. Similar mortality was seen, likely due to earlier start and better HD adequacy in FTRD. Younger age, less diabetes and living donor transplantation in majority with 27% graft nephrectomy (Nx) might also confer benefits. Subgroup analysis of Nx patients showed more hospitalizations and prior rejection episodes with lower graft survival. The deaths, however, occurred only in nonNx group and are likely explained by older age, longer duration on HD, more prevalence of diabetes and CAD. FTRD showed similar survival to TxN. Early intensive HD might account for the benefit. Whether Nx confers advantage is unclear because of the small sample size.
Introduction
There is an increasing number of patients with failed kidney transplant reentering dialysis programs (FTRD) [1] , reported at 2% -3% per annum [2] . This is primarily attributed to persistently poor long-term graft survival despite major advances in immune suppressive therapy [3] with annual graft failure rates of 4% [4] [5] . This translates into an ever-increasing prevalence rate of FTRD patients. In fact, currently they seem to constitute almost 20% of wait-listed individuals [3] .
Interestingly, this group of patients appears to be unique in terms of their survival on dialysis with conflicting reported outcome studies. Not surprisingly, when compared to patients with continued graft function, FTRD patients exhibit reduced survival [6] with three times greater USRDS annual adjusted death rate [6] . However, it is their survival compared to transplant naïve dialysis patients, which has been the source of serious controversy [7] [8]. Few observational studies have reported worse survival among FTRD patients [9] [10] but most were smallsized studies with methodological problems. On the other hand, similar mortality as in transplant-naïve patients has been observed by Akbari [11] and also reported by the Canadian Organ Replacement Register (CORR) [7] . The latter data however were [7] confounded by inclusion of non wait-listed patients in the control group with bias towards less favorable survival, a finding confirmed by others [11] . In a subsequent analysis by Rao [8] which included only wait-listed transplant-native patients, 78% greater mortality was seen in FTRD patients up to 10 years post graft loss. This was reproduced by Fresnedo [9] , showing increased mortality at 1 and 5 years related to cardiovascular and infectious complications [12] .
The aim of this multicenter study was to assess the outcomes of End Stage Renal Disease (ESRD) patients starting dialysis after failed kidney transplant in our region and recognize factors impacting such outcomes.
Patients & Methods
In this multicenter retrospective analysis, subjects were included who had failed kidney transplant and re-entered dialysis programs having previously been on hemodialysis or peritoneal dialysis for at least six months with mean follow up of 36 months. The study was performed in tertiary care medical centers in the Arab Gulf between 2007 and 2009. Demographic information was gathered regarding age, sex, co morbidities, cause of ESRD, duration of dialysis prior to transplantation, transplant survival duration, immunosuppressive agents, and number of episodes of rejection. Their outcome on dialysis was assessed and compared to matched historical controls on Hemodialysis, those having never been transplanted. Parameters evaluated by laboratory blood tests included: hemoglobin, albumin, KT/V, CRP, ferritin, iron level, erythropoietin dose, intact PTH, vascular access type, residual glomerular filtration rate. Mortality was our study's primary outcome. A further subgroup analysis was undertaken to evaluate FTRD patients who underwent graft nephrectomy with regards to these outcome measures as well as rate of re-transplantation.
Statistical Analysis
The statistical analysis was performed using SPSS 20.0 (Chicago, USA). Continuous data were compared using 2 samples t-test or Mann Whitney U-test as appropriate. Categorical data were compared within Chi Square test or Fisher exact test. The results were considered significant when p-value was below 0.05.
Results
The FTRD group consisted of 55 patients, the majority of whom received living non-related renal transplant (46); 2 were transplanted for the second time. The remaining received cadaveric (2) and living related transplants (7). All were treated with CNI based immune suppression combined with azathioprine or MMF and steroids. Episodes of acute rejection were reported in 18 patients with mean graft survival of 93.84 (66.61) months. Causes of allograft failure included CAN (38), non-compliance with meds (5), sepsis (1), obstructive uropathy (1), vascular rejection (2) and unknown (8) . The average duration on dialysis prior to transplantation was 35.81 (34.39) months with a range of 3 -168 months. The majority had been on hemodialysis (53) versus peritoneal dialysis (2) . Mean BMI for the group was 25.35. Once back on dialysis following graft failure, all were undergoing three times weekly hemodialysis sessions with an average duration of 4 hours, similar to transplant naive patients. The demographic data and outcome parameters for both groups are shown in Table 1 .
Within the FTRD group, further analysis was performed comparing the outcomes of those with insitu allograft versus nephrectomized patients. The demographics of both groups and their outcome measures are shown in Table 2 . 
Discussion
Despite more co morbidities (coronary artery disease, hepatitis B, C) in FTRD group and the attendant risk of immune suppressives, similar mortality was observed compared to controls. This is especially significant since the control group included many potential waitlist candidates favoring better survival. Our results are in contrast to those reported by Rao [8] and Fresnedo [9] both of whom showed greater short and long term mortality rate in FTRD compared to waitlisted transplant naive patients. Cardiovascular disease and infections have been ranked the highest as causes for the increased risk [12] attributed to poor predialysis control of chronic kidney disease CKD complications and comorbid conditions as well as persistent chronic inflammatory state [6] [9] [12] [13] . Conversely, the more favorable overall survival in our patients may likely be related to fewer diabetics and relatively younger age in the FTRD group, though latter was not statistically significant. This might also be explained by, perhaps better predialysis and dialytic management, providing care by transplant nephrologists and earlier initiation of dialysis with an average eGFR of 8.4 ml/min. The earlier start of HD and nephrologistdelivered predialysis care has been suggested by Rao [7] to offer a survival advantage in FTRD. Moreover, the majority of our patients had received LNRT, the outcome of which is better than cadaveric. Of note, however, the FTRD group had lower serum albumin, higher PTH levels and evidence of ongoing inflammation with increased CRP and erythropoietin requirement. The latter suggesting Epo-resistance which has been reported [14] likely due to the presence of immunologically active allograft. Unexpectedly however, the serum ferritin was not statistically increased in FTRD patients. Those patients additionally had more vascular access problems suggested by the greater prevalence of permacath probably from repeat blood sampling.
Importantly however, 27% of our failed transplant patients had undergone graft nephrectomy. Though there are reports of survival benefit [15] likely through elimination of the chronic inflammatory state and need for ongoing immune suppression. On the other hand, this potentially counters the survival advantage conferred by presence of residual renal function. Hence its impact on survival remains unclear.
To explore this further, subgroup analysis of Nx vs. nonNx patients was undertaken with results shown in Table 2 . Our Nx patients had lower graft survival and more episodes of acute rejection perhaps suggesting early or severe rejection. As expected, the absence of immunologically active graft led to lower CRP and Epo requirement, in Nx group however their ferritin levels were higher, though of borderline statistical significance. Serum albumin and Hb were similar but PTH levels were insignificantly higher in non Nx despite shorter duration on HD following graft loss. Though both groups had significant access complications with many dialyzed through permacath, the Nx group had an insignificant greater number of admissions despite less immune suppression but our numbers are small and data did not differentiate between infectious vs. noninfectious hospitalizations. With respect to the main outcome measure, the 2 deaths occurred in non Nx patients were due to cardiovascular causes and may likely be explained by older age, longer duration on HD, more prevalence of diabetes and coronary artery disease (CAD). Unexpectedly retransplantation took place only in Nx group despite the known immune modulatory effect of insitu allograft. It is difficult however, to draw any firm conclusions given our small sample size and retrospective nature of our study.
Conclusion
Similar survival in FTRD and TxN patients has been observed adding to the controversy surrounding their outcome and the reference group to whom they should be compared. Nevertheless, intensive pre dialysis care and early initiation of dialysis seem advantageous. Questions remain as to the benefit of maintenance immune suppression for preservation of residual allograft function and induction of immune tolerance versus nephrectomy which eliminates the chronic inflammatory state and obviates the need for immune suppressives. Our Nx patients appeared to have better survival but more hospitalizations compared to non Nx group however it is difficult to draw conclusions given the small sample size. Physicians must therefore evaluate each case individually.
